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Abstract 


PURPOSE:To prevent semiconductor device from being polluted by a Cu wiring. 

CONSTITUTION:The title semiconductor device has a PSG(phosphorus glass) film 3, an Si film 1 0, and 
a Cu film 1 2 provided on a semiconductor element. It is desirable that a film of a high-melting-point 
metal or its alloy or a nitride such as a TiN film 1 1 should be provided between the Si film 1 0 and the 
Cu film 1 2. As the PSG(phosphorus glass) film 3, an insulating film such as silicon oxymtride etc., 
can be acceptable. Besides, a silicide film containing exessive Si also can be acceptable as the Si 
film 1 0, and an alloy film containing Cu as its main component can be acceptable as the Cu film 1 2. 
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m#mi) *mfrm?t. s i, o^»t, *ops 
tM*»sfc*sM»6att*n&*i>fc< tfe-aoTc^*^ 

tt¥J^*^e««f *l&*ai, ^MXtt^S^ 
j*»if *£6*#Sfc**MWBi* WMtMkWMk 
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T*SEi«Wif 

[W*a8] «*«l*>6 7 0V»fn38>-ClB«O*» 

14. -flSiSMS ii OfcfcU M14. 2>ifX7->. ? 
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[0 0 0 3] Cuf5lftS;W±f •BSt>f8fl!ft*tt«. C 

u wftmrnmuz < ummm-c^m^i-tim.m.t^ 
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uffi»t«I^*tC^V>TH. 1 9 8 9 ^Dy-T^> 
• T-f-f — f — — • •y-fXJUXT'f • •^ilrf-V' 
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ft&Kft;bT®i* 1 0 nm^Th-S i OiRS»JSb 
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VD-S I NKK^<Dff«RlCOV>Ttt, 
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ffil *»{fcLTTh-S i OaR2*»jSL)fc1& MO 

S) «JECVD£-ePSGR3£i£ 
PSGR3<Z>RJP»42 5 Onnn?**, 

psg*©u> (p) «attEaftu> (P2O5) ba 

fcRJTLfcttjWB^Sft*. *SI«WT»4, R*0>P2 
(n 2 ) ^ss*T7 0 ot\ 1 0»MO«UBa*«t, 

PSGi3$gttlf:, &KTh-S 10 2 R2Rtf 
PSGR3£Kffi?-SS^?t£IS:tt> ^:{:MCVD 
&V9>97sT> (W) wy7^4«u 
fc„ f OJilCX/^y^STMDtiill 0 OnmOW 
R5fc0. 5XOCutl. 5X©S i*<&^TfSRff 

T^XVTEOS-S iORtia-r) 7i»>U3> 
ft^*SK»i^*a*IB«8iV9X'TTEOS- 
S i OR9#&fc«HBRI«IB*R-CS lS«l£>g® 
Slo/:, #»JRK®lPS»4TJB*6IBfc3 0 0 nm/ 

2 0 0 nm/5 0 Onmilfco ^X7TEOS-S 
iOR7» 9©»J5fifi*»44 0 OtTCfc*. ftffilgftR 
8 14, N 1 »tt?4 5 0^ 3 O^MOUKjaa&M 

[0 0 13] 02 (b) tc^f ko\z, 7?X~? 
TEOS-S I OR9±fcX/^*U>* r ffiT?RJ*5 0 
nmCOS i Kl 0S*HL&. *M«MD«R«»43 0 
OCil/fc. «^TH2 (c) fcjR-J\k3fc. F^fX 
U S I R 1 0 i=>IJilW«W8C»l*?L* 

[0014] 03 (a) iz^^viz. mmi 0 

0 nm©SftW> (T i N) ill tmmS 5 Onm 
CDCuRl 2 ift^y*U>yjSfifc±0»(ILT*« 
Ufeo *tt«f©*tRfi«»4 3 0 OVthTc. m*T* 0 

3 (b) KST-fcSfc* cuii 2, t i Nil ims 

Cuil 2©F?-fXy9 1 >yi4a«fiaE3 2 CCTIB 

03 (c) ^7K"TJ:e>^, CuI12MI3 0 0nm 
(D^X^TEOS-S iOll 3 £RJS2 0 0 nmCO 
4chR/?l 0 0 nm^7X7CVD-S 
1NR1 5*6»J«sn*HJB«BW-C««L&. 
\Zs Km (Hi) ^1*4 5 0t, 3 0#FW®!»4ttyi 

fcfclxfc. c:oJ:5fcbT#*IU&*»#8«J4Cu* 

*«. m& 4 5 0 TccDRMaa** 1 3 o #«±*sn 
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1 2t^SiS : £B&±"r^tt^AU7RtUTTiNRl 
lSffl^fc**. W, ^U^f> (Mo) , 9>9)V (T 
a) , (Zr) VOiRHUft^M. ^*>- 

i<? ^>^t>^ (TiW) *flE)iiffM^JR'&&XI4S 
fc*>^X-r> (WN) APoKHjSl^JRSflsftiUTfe 
»*J4nDT*"3fc. 
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3MJ>ytfc«JBV»;fc#, MKK13. 56MHzCOi^M 
SBjg^XVCVDffi, 2. 45GHz^^OiS 
ig^yXvCVDSSTMlfeS iR-CfeWSftRFJh 

jft^afjt^tt^^fc. **««"ci4s iri oom 

+#T**Ei*>«BUft. 3&K*&* Cuii2^ 

^7 AT, Cu^M^LT, Cu-0. 3%ZrX*4Cu 
- 1 XBe*«^Tt>jSS*J4Wi;"Cftofc, 
[0 0 17] 

***H*H4*ffi^TRWr*. y^XVTEOS- 
S i OR 9 <fc 0TJiO«IJtRtfff»*ft»4*JII« 1 

<^ra§* HT* ^XVTEOS-S i OR9<k 

Ml^RttOHMIHIfiaR (^XVTEOS-Si 
OR 7, MffigI8, y^XTTEOS-S i OR 
9) fc»tt?LSHnLfc. JfclC, i^JS Iflc*tT^>y 
JO Xf > , >Uif'f H (WS i i) R2 1 f4CVDftl£cfcD 
R»jS«f©»«fi«»4 3 5 0tn?*S. SiS 
*XtltA7yfc^>^f>l 0 s c cm^/^ 
7>1 0 0 0 sc cmty^r^Offi'&tfXSflM&U 
#XJBE#0. 6 5 To r r ©*J£TTK*&S**:. 
IfcWS i.R2 l<DfflJ5£tex = 2. 5,R/f«5 0n 
mT<&£« KH100 nm<DT i NR 1 1 iRJP 

8 5 0 nmODCuRl 2 ^X/V;? U ^ffifcJ: 03^ 
UTfcWUfc.- *««KOaM«*tt3 OOTCibfc. C 
uRl 2, TiNRlh WSiiR2lSH7'fXy 

[0 0 18] 3feJfc«il4:HU*tt^R»3 0 0 

nmO^XTTEOS-S I OR (BB**"f) £RJP 

2 0 0 nmOftftttMR (0^-&*f) tRWl 0 0 nm 

O^XvCVD-S i NR (Hs**f) a»5*j«sn 

S = *»fcRT?*BU ^(CH2afiSt* v C4 5 OC, 

«ptt*fls»4»*o/t, ws i.R2 iK**n*a«is 

50 [0 0 19] *SS*E«C0T i NRl 1»4RJ* 1 0 Onm 
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©w§rr*>fi^. wi^bfcf^ii h-e/k«stw 
s i«R2 1 tattUTWirtBrftD, 4«tt*«±3W 

1M H (T i S i x) R> ^U^x^^UU-'Y H (Mo 
Si.) ^>^;^UU-< F (TaS ii) R, 3/t 
jVhv'UIMF (CoSix) R, ^yi-^'JD-'fH 
(NiSit) JS, ^zi-^AS/UIM H (ZrS 

-f- P<Z>»/d£xtt2. 5tUfc^ x**2. l?fr>£3. 0 

[0 0 2 0] *»fl)3 
**««*B5*»VrcR?rr*. **««"Ctt. 

^JlCDAl-0. 5%Cu-l. 5 % S i /WSB&COft 
frDfc, mmi 0 0 nm©Wl5 £RJ?3 0 nmCOA 1 
-0. 5%Cu-l. 5%Si«t^§Al^M6t 
Rffl OnmOS IR3 13&>&&&S i/Al -0. 5 
% C u - 1 . 5 % S i /WC«*JB*bfc 0 HJUPfSffi 
mm (^7XVTE0S-S10^7, &frlfi&IR8, 
y^XVTEOS-S iOR9) ffiKTL 
£BBPU 1J5CVDSTW^7^3 2^126^ 
IRV>T* RJ?5 Onm^T i NR1 1 £RJS9 OOnm 

[0 0 2 1] *ffi«fH4 

3CDS1/A1-0. 5%Cu-l. 5%Si/WE$l 
OfttoOJCBl»5 OnmCOWS iiR4 1 tRff 1 0 0 
nmOWi4 2 t 3 0 0 nmtOCui4 3 t 5 0 nmtf) 
W^4 4^81U W/Cu/W/WS IiKIRiU 

[0 0 2 2] £1K0!I5 
**tt«£B7ftffl^TR?rtS. *Sllfifi9"Ctt, 13 
2, 3fc«Ufc*ll«10PSGBl3 t^XTTEO 
S-S iO!7^ &^y7XTTEOS-S i OR 5 

fig&3 5 0<c, s&tfxte^/v^x 7>^e~7, 

Iifta*Ol^»^ (»JEJt2 0:2 0:1) Sffl^ 
fc. /fXBEAttlTor rt5 0 0W©a«S«*fcT 
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